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FUNCTIONS

DEFINITION: A function is a relationship between two variables such that to each of the values
of one variable (called the independent variable) there corresponds exactly one value of the other
variable (called the dependent variable).

Domain: the set of all values of the indepenclent variable for which the function is defined
RANGE: the set of all values taken By the dependent variable

EXAMPLES: ¢ =217, y =243, F=3C+32, f(z) = |z+1], flz)=Va® -1, flz)= =y
IS y IS A FUNCTION OF m?a 22 +y=1br—-y’ =1

THE VERTICAL LINE TEST: Graph the equation with the horizontal axis representing the in-
dependent variable. If EVERY vertical line in the plane intersects the equation at most once,
then the equation defines a function.

FUNCTION NOTATION: f(r) =27r, f(z)=2%+3, f(C)=3C+32 f()=/()?-1

FINDING THE DOMAIN AND RANGE OF THE FOLLOWING FUNCTIONS:

f@)=le+1, f@) =V, f()= 7y

DEFINITION: A function is one-to-one if to each value of dependent variable there corresponds
exactly one value of the independent variable.

THE HoORI1ZONTAL LINE TEST: Graph a function with the horizontal axis representing the in-
dependent variable. If EVERY horizontal line in the plane intersects the graph at most once,
then the function is one-to-one.

COMPOSITE FUNCTION: The fungtion given by (f o g)(z) = f(g(x)) is the composite of f with
g. The domain of (fog) is the set of all z in the domain of g such that g(z) is in the domain of f.

EXAMPLES: f(z) = Vo —1, g(z) =a?+3, (fog)z) = (24+3) -1 =+vV2z2+2
(gof):(\/m)2+3=$+2

INVERSE FUNCTION: If f and g are two functions such that (f o g)(z) = z for each z in the

domain of g, and (g o f)(x) = z for each z in the domain of f. Then g is the inverse of f, and
is denoted by g = f~1.

EXaMmPLES: f(z) =vVz — 1, f1=2%+1.
Verification: (fof™ 1) =22 +1—1=|z| =z (sincex > 1!1), and (fof) = (VZ - 1)2+1l ==z
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